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Linear and nonlinear realizations of superbranes
A. Kapustnikova∗ and A. Shcherbakova†
aDepartment of Physics, Dnepropetrovsk University,
49050, Dnepropetrovsk, Ukraine
The coordinate transformations which establish the direct relationship between the actions of linear and non-
linear realizations of supermembranes are proposed. It is shown that the Rocˇek-Tseytlin constraint known in the
framework of the linear realization of the theory is simply equivalent to a limit of a ”pure” nonlinear realization
in which the field describing the massive mode of the supermembrane puts to zero.
1. Introduction
One of the well-known examples of theory with
partially broken global supersymmetry (PBGS)
is the N = 1, D = 4 supermembrane which can
be derived either from the nonlinear realization
(NR) of globalN = 2, D = 3 supersymmetry par-
tially broken down to N = 1, D = 3 or entirely
from a corresponding linear realization (LR) of
this supersymmetry [1]. The first approach is
more transparent. It gives the manifestly covari-
ant description of the action in terms of vacuum
Goldstone excitations associated with the gener-
ators of the spontaneously broken symmetries.
The second one is more simple but less trans-
parent due to the presence of a bit skillful nilpo-
tency constraints suppressing the massive degree
of freedom of the supermembrane [2]. In Gen-
eral these two approaches use different Goldstone
superfields and by now there is absent a mani-
festly covariant procedure establishing the direct
relation between them.
Here we would like to propose a new approach
which establishes the one to one correspondence
between the quantities of linear and nonlinear re-
alizations of theory. The latter is based on a spe-
cial kind of superembedding of a complex super-
space C3|2 into a superspace C4|2 in which the
third spatial coordinate is identified with a Gold-
stone superfield associated with a central charge.
The action of the supermembrane appears as a
consequence of a nilpotency constraint [2] im-
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posed on the real part of the Goldstone superfield.
Note that because of this constraint the massive
mode of the supermembrane does not contribute
into the action. We show that from the geomet-
rical point of view it corresponds to a limit of a
pure nonlinear realization in which the masses
of all the massive modes of theory tend to infinity.
2. PBGS in complex superspace
It was shown in [1,3] that the action of the
N = 1, D = 4 supermembrane can be consid-
ered as the effective action of the superfield theory
with partial breaking global N = 2, D = 3 super-
symmetry. This approach is based on the geomet-
rical ideas of Refs. [4,7–10] where the standard
method of the NR of supersymmetry in super-
space were used. In this section we are going to
reproduce the basic entities of this approach pro-
ceeding from the another prescription based on
the ideas of supergravity [14,6,15,5].
2.1. Linear realization
Let us shortly consider the linear realization of
the N = 2, D = 3 supersymmetry in the real
superspace R3|4
xαβ′ = xαβ − i
4
(εατβ + ξαωβ + α↔ β), (1)
τα′ = τα + εα, ωα′ = ωα + ξα,
where α, β are the spinor indices of the Lorentz
group SL(2, R). This superspace can be regarded
as the real subspace of the complex superspace
2C3|2
xαβL = x
αβ +
1
4
(ταωβ + α↔ β), (2)
θα =
1√
2
(τα + iωα),
where the original supergroup is realized as fol-
lows
xαβ′L = x
αβ
L −
i
2
(ε¯αc θ
β + ε¯βc θ
α) +
i
4
(εαc ε¯
β
c + ε
β
c ε¯
α
c ),
θα′ = θα + εαc , (3)
εαc =
1√
2
(εα + iξα), ε¯αc =
1√
2
(εα − iξα).
To provide the partial breaking of this supersym-
metry let us consider the model of superembed-
ding of the original superspace C3|2 into an ex-
tended complex superspace C4|2 with an addi-
tional bosonic coordinate q
q′ = q − 1
2
(ε¯αc θα − εαc θ¯α), (4)
q′L = qL − ε¯αc θα −
1
2
ε¯αc εcα, qL = q −
1
2
θαθ¯α.
Eq.(4) together with (1) describes the transfor-
mations of N = 2, D = 3 supersymmetry with a
central charge Z and the following generators of
supertranslations
Sˇα =
∂
∂τα
− i
2
τβ
∂
∂xαβ
− 1
2
ωαZ ≡ Sα − 1
2
ωαZ,
Qˇα =
∂
∂ωα
− i
2
ωβ
∂
∂xαβ
+
1
2
ταZ ≡ Qα + 1
2
ταZ,
Z ≡ i ∂
∂q
. (5)
To avoid the presence of the redundant coordinate
q in the theory we impose the following superem-
bedding condition
qL = iξ
−1φ(xL, θ). (6)
It deserves mentioning that in accordance with
the definition (6) the superfield φ(xL, θ) trans-
formes inhomogeneously with respect to the
transformations (4)
φ(x′L, θ
′) = φ(xL, θ) + iξε¯
α
c θα +
iξ
2
ε¯αc εcα. (7)
Therefore (7) can be assumed to be a Goldstone
superfield of N = 2, D = 3 supersymmetry. To
justify this assumption it is instructive to notice
that the real and imaginary parts of the superfield
φ(xL, θ) ≡ ReφL(x, τ, ω) + iImφL(x, τ, ω) satisfy
the chirality conditions
D(τ)α ReφL = D
(ω)
α ImφL,
D(ω)α ReφL = −D(τ)α ImφL, (8)
D(τ)α =
∂
∂τα
+
i
2
τβ
∂
∂xαβ
,
D(ω)α =
∂
∂ωα
+
i
2
ωβ
∂
∂xαβ
.
This means that if we introduce the shifted su-
perfield
φξ(x, τ, ω) = φL(x, τ, ω)− iξ
4
(τ2 + ω2), (9)
which transforms as the real variable q
φ′ξ(x
′, τ ′, ω′) = φξ(x, τ, ω)− ξ
2
(εαωα − ξατα) (10)
and on which the central charge generator Z is
realized as
Zφξ = −ξ, (Zφ¯ξ = ξ), (11)
we reveal that its real and imaginary parts would
satisfy the same chirality conditions as the origi-
nal superfield does but with the modified spinor
derivatives of the extended supersymmetry
Dˇ(τ)α = D
(τ)
α +
1
2
ωαZ, Dˇ
(ω)
α = D
(ω)
α −
1
2
ταZ.(12)
Thus the superfield φξ is also chiral (but in con-
trast to φL) with respect to the extended super-
symmetry. Another very important feature of
the superfield φξ is that its real part possesses
the homogeneous transformation law under the
both of supersymmetries. The careful analysis
shows that φξ indeed insures the partial break-
ing of N = 2, D = 3 supersymmetry and one of
its spinor N = 1 components describes the Gold-
stone excitations of the 4D supermembrane as-
sociated with Q-supertranslations. Let us write
down the Grassmann decomposition of the origi-
nal chiral superfield (6)
ReφL = A+ iω
αΛα − i
4
ω2F, (13)
ImφL = B + iω
αΣα − i
4
ω2G.
3Substituting (13) into the chirality conditions (8)
and solving them one gets
ReφL = A− ωαD(τ)α B +
1
4
ω2D(τ)αD(τ)α A, (14)
ImφL = B + ω
αD(τ)α A+
1
4
ω2D(τ)αD(τ)α B.
This leads to the following solution for the N = 1
components of the shifted superfield
Reφξ = A− iξ
4
τ2 − ωαD(τ)α B
+
1
4
ω2(−iξ +D(τ)αD(τ)α A), (15)
Imφξ = B + ω
αD(τ)α A+
1
4
ω2D(τ)αD(τ)α B.
It is not hard to verify that the superfield Λα =
iD
(τ)
α B transforms inhomogeneously under the
second supersymmetry (δ = −ξαQα)
δΛα = ξξα +
i
2
ξαD
(τ)βD
(τ)
β Aξ −
1
2
ξβ∂αβAξ,
Aξ = A− iξ
4
τ2, (16)
because of the transformation law of the Gold-
stone superfield B associated with the central
charge
δB = −iξ − ξαD(τ)α Aξ. (17)
Thus we conclude that the superfields Λα and B
actually represent the Goldstone excitations of a
theory with partially broken N = 2, D = 3 su-
persymmetry.
Now we can directly follow the prescriptions of
Ref.[2] and impose the covariant constraint
(Reφξ)
2 = 0, (18)
which allows one to eliminate the massive mode
of supermembrane A in terms of the Goldstone
superfield Λα
Aξ ≡ A− i
4
ξτ2 =
−iΛ2
ξ +
√
ξ2 + (D(τ))2Λ2
. (19)
This equation coincides with that obtained in [1].
The difference is in the method of its derivation.
In our approach it was obtained in the frame of
the linear realization of supersymmetry after im-
posing the nilpotency constraint (18), while in
[1] the starting point was the nonlinear realiza-
tion and the constraint (18) was not exploited
at all. The reason of this discrepancy is that in
the NR method of PBGS the massive mode of
the supermembrane and the corresponding Gold-
stone superfield are transformed independently
with respect to both supersymmetries. More-
over there always exists the possibility of avoid-
ing the massive mode of the supermembrane by
the putting to zero the corresponding N = 1 su-
perfield without violating the covariant properties
of the N = 2 chiral superfield composed of this
mode and the related Goldstone superfield. Fur-
ther we shall prove that both of these approaches
are canonically equivalent to each other. More
precisely, it will be shown that there exists the
change of the coordinates involved which trans-
forms the superfield action in the LR method of
the 4D supermembrane
S = i
∫
d3xd2τAξ(x, τ)
≡ − i
4
∫
d3xd2τd2ωω2Reφξ, (20)
into the related action of the NR method and
vice versa if the constraint (18) is replaced by the
equivalent manifestly covariant constraint of the
“pure” NR formulation
2.2. Unusual form of the nonlinear realiza-
tion
We have already seen that the chiral superspace
C3|2 is the most suitable basis for describing mod-
els with partial breaking of N = 2, D = 3 su-
persymmetry. It seems therefore naturally to in-
troduce the Goldstone superfields of the underly-
ing nonlinear realization ψα(x˜, τ˜ ) and Q(x˜, τ˜) di-
rectly in this basis. This is a very essential point
of our approach because following the chirality
principle we are forced to begin with transforma-
tions of a little bit unusual form
x˜αβL
′ = x˜αβL −
i
4
(εαθ˜β + ξαψβ(x˜L, θ˜) + α↔ β),
ψα′(x˜L
′, θ˜′) = ψα(x˜L, θ˜) + ξ
α. (21)
θ˜α′ = θ˜α + εα,
4Note that instead original form [1] of the non-
linear realization, which is compatible with the
transformations of the coordinates in real su-
perspace (1), this one is based on the nonlin-
ear transformations of the Goldstone superfields
ψα(x˜, τ˜) and Q(x˜, τ˜ ) in the complex superspace
C˜3|2 = {x˜, τ˜}. Below we will see that although
this form of the nonlinear realization looks quite
unusual at first glance it is equivalent to the ordi-
nary one and transforms into it upon the canon-
ical redefinition of coordinates. But let us first
consider some unconventional properties of this
nonlinear realization. It is quite easy to check
that the superfunctions
Y αβL (x˜L, θ˜) = x˜
αβ
L +
1
4
(
θ˜αψβ(x˜L, θ˜) + α↔ β
)
,
Y αL (x˜L, θ˜) =
1√
2
(θ˜α + iψα(x˜L, θ˜)). (22)
are transformed under (21) as the coordinates of
the superspace C3|2 in eq. (3). Therefore we can
suggest the transformations
xαβL = Y
αβ
L (x˜L, θ˜), θ
α = Y αL (x˜L, θ˜), (23)
which establish the map C3|2 ⇒ C˜3|2. Our next
step resembles the geometrical approach to su-
pergravity by Ogievetsky and Sokatchev [5]. We
consider the embedding of a real superspace R3|4
into the complex one C3|2. This embedding as we
know is described by the relation (2). If we take
into account the coordinate transformations (22)
and (23) we find a new nontrivial axial-vector ob-
ject
x˜αβL = x˜
αβ + H˜αβ(x˜, τ˜ , ω˜), θ˜α = τ˜α + iω˜α (24)
which provides a suitable mapR3|4 ⇒ R˜3|4. Note
that in accordance with (21) the real spinor vari-
able ω˜α entering eqs. (24) as the imaginary part
of the complex spinor θ˜α does not transform at all
with respect to both supersymmetries. This fact
reflects the idea of spontaneous breaking of global
supersymmetry in its pure geometrical form. The
explicit form of the superfield H˜αβ(x˜, τ˜ , ω˜) as
well as the expressions of the “old” real variables
{x, τ, ω} through the “new” ones {x˜, τ˜ , ω˜} can be
read out straightforwardly from the Eqs. (2), (22)
and (23). Here we shall only present the final re-
sults of these calculations
H˜αβ(x˜, τ˜ , ω˜) = (iω˜ρTρ
µν− 1
2
ω˜2Dµψν)T−1µν αβ ,(25)
xαβ = x˜αβ +
i
4
(
ω˜αψβ + τ˜α(ω˜ρDρψβ (26)
+
iω˜2
2
DρψσDρσψβ) + α↔ β) , (27)
τα = τ˜α − ω˜ρDρψα − iω˜
2
2
DρψσDρσψα, (28)
ωα = ω˜α + ψ˜α(x˜, τ˜ , ω˜), (29)
ψ˜α(x˜, τ˜ , ω˜) = ψα(x˜, τ˜) +
ω˜2
4
D˜2ψα(x˜, τ˜), (30)
where
Dρ = ∂˜ρ + TρµνDµν
= D(τ˜)ρ +
i
4
(ψµD(τ˜)ρ ψ
ν + µ↔ ν)Dµν ,
Dµν = T−1µν αβ ∂˜αβ , (31)
D˜2 ≡ DβDβ − (Dβ(TT−1)µνβ )∂˜µν
∂˜αβ =
∂
∂x˜αβ
, D(τ˜)α =
∂
∂τ˜α
+
i
2
τ˜β
∂
∂x˜αβ
,
Tµ
αβ =
i
4
(τ˜αδβµ + ψ
α∂˜µψ
β + α↔ β), (32)
T−1µν
αβ = δαβµν −
i
4
(ψαDµνψβ + α↔ β),
are the vielbein and covariant derivatives of the
N = 2, D = 3 NR obtained in [1]. Thus we see
that the intrinsic geometry of the N = 2, D = 3
PBGS theory is closely related to the axial vec-
tor prepotential H˜αβ(x˜, τ˜ , ω˜) which involves all
the basic ingredients of the corresponding NR
method. It deserves mentioning that this exam-
ple is a generalization of the geometrical approach
to supergravity proposed in [6] for the models
with completely broken local supersymmetries.
It was shown that in these cases the transition to
the complex superspace also gives the nontrivial
axial-vector prepotential which contains in its flat
limit the covariant objects of the Volkov-Akulov
5nonlinear realization [4]. It is naturally to as-
sume, that eq.(25) describes the flat limit of the
prepotential related to N = 2, D = 3 supergrav-
ity with partially broken local supersymmetry.
We are not ready to consider this problem here
to full extent as it raise questions which go be-
yond the framework of this report, and will pro-
ceed with the discussion of the superbrane theory
with rigid worldvolume supersymmetry.
2.3. Connection with the usual form
Let us note that the restriction of the map
C3|2 ⇒ C˜3|2 onto the real superspace (23), (24)
leads to the following unconventional form of the
NR
x˜αβ ′ = x˜αβ − i
4
[
εατ˜β + ξαψ˜β(x˜, τ˜ , ω˜) + α↔ β],
τ˜α′ = τ˜α + εα, ω˜α′ = ω˜α, (33)
ψ˜α′(x˜′, τ˜ ′, ω′) = ψ˜α(x˜, τ˜ , ω˜) + ξα.
This form, however, is replaced by the usual
one
xˆαβ′ = xˆαβ − i
4
[
εατˆβ + ξαψβ(xˆ, τˆ) + α↔ β],
τˆα′ = τˆα + εα, ωˆα′ = ωˆα, (34)
ψα′(xˆ′, τˆ ′) = ψα(xˆ, τˆ ) + ξα,
upon a redefinition of the coordinates
zˆ = {xˆ, τˆ , ωˆ} ⇒ z˜ = {x˜, τ˜ , ω˜} (35)
To get the explicit form of the transformations
(35) one should change the variables as follows
xαβ = xˆαβ +
i
4
[ωˆαψβ(xˆ, τˆ ) + α↔ β], (36)
τα = τˆα, ωα = ωˆα + ψα(xˆ, τˆ),
which provides the usual form of the nonlinear
realization (34) 3, and then inverting the trans-
formations (36)
xˆαβ = xαβ − i
4
(ωαψβ
+
i
4
ω2εαµψν∂µνψ
β + α↔ β), (37)
3One can check that when applied to the r.h.s. of the
Eqs. (36) the transformations (34) imply the ordinary
transformation laws of the variables {x, τ, ω}.
ωˆα = ωα − ψα + i
2
ωµψν∂µνψ
α
−1
8
ω2εµρψσ(∂ρσψ
ν∂µνψ
α +
1
2
ψν∂µν∂ρσψ
α),
τˆα = τα
by substituting into (36) the superfunctions (26),
(28), (29) instead of the variables z = {x, τ, ω}.
3. The limit of pure nonlinear realization
Now we are in a position to consider in more
detail the condition (18). We have already men-
tioned that this requirement can be treated as the
condition of transition to the pure version of the
NR. What does it mean from the physical point
of view? Here we are going to get the transpar-
ent answer to this question using the standard
technic based on the map of the variables in su-
perspace [14,6] which establishes the connection
between linear and nonlinear realizations.
3.1. Quasilinear scalar supermultiplet
Let us, as in the LR method (see Eqs.(1) and
(10)) supply the nonlinear realizations (34) with
the Goldstone superfield associated with the cen-
tral charge
φˆ′ξ(xˆ
′, τ ′, ωˆ′) = φˆξ(xˆ, τ, ωˆ)
− ξ
2
(εαψα(xˆ, τ) − ξατα). (38)
From this equation it is quite easy to see that
the superfield φˆξ(xˆ, τ, ωˆ) − (ξ/2)ταωˆα has the
same transformation law as the LR superfield
φξ(x, τ, ω) and therefore can be identified with
the former
φξ(x, τ, ω) = φˆξ(xˆ, τ, ωˆ)− ξ
2
ταωˆα. (39)
Thus, after performing the change of the variables
(36) in the LR superfields (9) one gets
φL(x, τ, ω) = φˆL(xˆ, τ, ωˆ) +
iξ
2
ωˆαψα(xˆ, τ)
− ξ
2
ταωˆα +
iξ
4
ωˆ2, (40)
here the chiral superfield of the NR is introduced
φˆL(xˆ, τ, ωˆ) = φˆξ(xˆ, τ, ωˆ) +
iξ
4
(τ2 + ψ2(xˆ, τ)). (41)
6Eqs. (40) and (41) together with (36) estab-
lish the required interrelations between the su-
perfields of linear and nonlinear realizations de-
scribing the 4D supermembrane. Recall, how-
ever, that when deriving these relations we intro-
duced an additional superfield ψα(xˆ, τ), which is
a new independent superfield unless it is canon-
ically related to the analogous Goldstone super-
field of the LR method Λα(x, τ). To avoid the
doubling of the Goldstone degrees of freedom in
our approach let us study the transformation laws
of the real and imaginary parts of the superfield
φˆξ. As it follows from the eq.(39) its real part
does not transform at all because of the relation
Reφξ(x, τ, ω) = Reφˆξ(xˆ, τ, ωˆ) (42)
and the transformations (10). Hence, all the N =
1-components in the ωˆ-decomposition
Reφˆξ = Aˆ− iξ
4
(τ2 + ψ2) + iωˆαΛˆα +
i
4
ωˆ2Fˆ , (43)
which follows from the Eq.(41) and the corre-
sponding decompositions of chiral superfield
ReφˆL = Aˆ+ iωˆ
αΛˆα − i
4
ωˆ2Fˆ , (44)
ImφˆL = Bˆ + iωˆ
αΣˆα − i
4
ωˆ2Gˆ,
are transformed independently of each other.
This allows one to put any of them equal to zero
without the violation of the covariant properties
of the theory. For instance, one can check that
the constraint
Λˆα = 0 (45)
makes equal the number of the Goldstone degrees
of freedom in the two sides of the eq. (39). To
see this let us substitute the eq. (40) into the
chirality condition (8). Using the transformations
of the vector and spinor covariant derivatives
D(τ)α = Dα +
i
4
(ωˆρDαψσ + ρ↔ σ)∂ρσ
− Dαψρ∂(ωˆ)ρ , (46)
∂αβ = X
−1ρσ
αβ (Dρσ −Dρσψγ∂(ωˆ)γ ),
X ρσαβ = δ
ρσ
αβ +
i
4
(ωˆρDαβψσ + ρ↔ σ),
D(ω)α = ∂
(ωˆ)
α +
i
2
ωˆβ∂αβ , ∂
(ωˆ)
α =
∂
∂ωˆα
where Dα and Dαβ are defined in (31), (32),
and taking into account eqs. (44) one can solve
the constraints (8) in terms of fields of the NR
method. The final form of the solutions is rather
complicated but it is significantly simplified when
the restriction (45) together with the covariant
constraint
Aˆξ ≡ Aˆ− iξ
4
(τ2 + ψ2) = 0, (47)
are imposed. In this case we arrive at the follow-
ing form of the quasilinear chiral superfield of the
NR
ReφˆL =
iξ
4
(τ2 + ψ2) +
iξ
2
ωˆ2
1
1 + 12DαψβDαψβ
,
ImφˆL = Bˆ +
iξ
4
ωˆ2
Dγψγ
1 + 12DαψβDαψβ
. (48)
Note that in eqs. (48) superfields ψα and Bˆ are
not independent but express through the scalar
Goldstone superfield Q
ψα = iξ
−1DαQ, Bˆ = Q+ iξ
2
τβψβ , (49)
associated with the central charge in the NR [1].
This superfield is canonically equivalent to the
superfield B of LR owing to the Eqs.(36) and (41).
For instance putting the first of them onto the
surface xαβ = xˆαβ , ωα = ψα one obtains
Aˆ = A+ iψΛα +
1
4
ψ2DταDταA, (50)
where Aˆ and A are defined in (47) and (19). One
can checks that the equation (50) has the follow-
ing well-known solution [1,3]
ψα =
Λα
ξ + 12D
ταDταM
, (51)
M ≡ Λ
2
ξ +
√
ξ2 +DταDταΛ
2
.
Substituting this solution into the corresponding
equation for the second scalar superfield
Bˆ = B + ψαD(τ)α A+
1
4
ψ2D(τ)αD(τ)α B (52)
7we get one more relation
Q = B − 3
4
M D(τ)αD
(τ)
α B
ξ +
√
ξ2 +DταDταΛ
2
, (53)
which proves the equivalence of linear and non-
linear parameterizations of theory.
In this connection one should note that after
imposing the constraint (47) all the components
of the superfield φˆL are expressed through the
scalar Goldstone superfield of the central charge
only. This superfield (which we call quasilin-
ear superfield) is associated with the limit of the
pure nonlinear realization. From the physical
point of view the latter describes the models in
which the mass of the massive mode of superme-
mbrane tends to infinity. Thus we see that eq.(47)
describes the constraint which removes the con-
tribution of the corresponding degree of freedom
in this limit in its manifestly covariant and phys-
ically transparent form. The remarkable feature
of this constraint is that it together with (45) au-
tomatically reproduces the nilpotency constraint
a la´ Rocˇek and Tseytlin (18).
3.2. Quasilinear vector supermultiplet
In the case of a D2-brane the situation be-
comes substantially more complicated because of
another linear supermultiplet which involves a
corresponding worldvolume Goldstone superfield
[1,13].
Recall that this model is described by a real lin-
ear superfield satisfying the deformed constraints
[13]
(D(τ))2Wξ − (D(ω))2Wξ = 2iξ,
D(τ)αD
(ω)
α Wξ = 0. (54)
The solution of this constraints can be written in
the form
Wξ =W +
iξ
2
ω2, (55)
where W is restricted by ordinary constraints
with ξ = 0. To be able to derive the correspond-
ing Born-Infeld action we should impose one more
constraint
W 2ξ = 0, (56)
which as before, allows one to avoid the mas-
sive degree of freedom. If we would like to know
what does it mean from the point of view of the
NR method we must perform the transformations
(36) in the shifted superfield
Wξ(x, τ, ω) = Wˆξ(xˆ, τˆ , ωˆ). (57)
Now let us consider the following Ansatz of quasi-
linearity
Wˆξ(xˆ, τˆ , ωˆ) = − i
4
ωˆ2Fˆ , (58)
which solves exactly the constraint (56). Substi-
tuting Eq.(58) into the irreducibility conditions
(54) and solving it one discovers
Wˆξ(xˆ, τˆ , ωˆ) = − iξ
2
ωˆ2
1
1− 12DαψβDαψβ
,
Dαψα = 0. (59)
Thus we get the D2-brane quasilinear superfield
(59). Note that it differs from the analogous su-
perfield of the supermembrane (48) not only by
the sign in the denominator of the highest com-
ponent Fˆ but also because it satisfies essentially
different constraints. As in the case of superme-
mbrane this constraint can be rewritten in terms
of the Goldstone superfield of the underlying LR
method
D(τ)αΛα = 0. (60)
The latter follows immediately from eqs. (54) and
(55) applied to the N = 1 decomposition of the
superfield W
W = A+ iωαΛα +
i
4
ω2F. (61)
In eq. (61) the component fields A and F are
chosen to be real. As it was shown in [1] the con-
straint (60) ensures between the supermembrane
and the D2-brane on the level of the correspond-
ing superfield actions.
4. Actions
Now we would like to discuss the problem of
actions. In the framework of the linear realiza-
tions the actions for the supermembrane and the
8D = 2-brane were constructed in [1]. However
the corresponding action for the superfields of the
nonlinear realization is known only for the case of
the supermembrane [1,3]. Having at our disposal
the quasilinear superfields (48) and (59) we can
get both forms of the actions starting straight-
forwardly from the underlying actions of the LR
formulation:
SSM = − i
4
∫
d3xd2τd2ω ω2Reφξ, (62)
SD2 = − i
4
∫
d3xd2τd2ω ω2Wξ.
Making in (62) the change of coordinates z =
{x, τ, ω} ⇒ zˆ = {xˆ, τˆ , ωˆ} one gets
SSM = − i
4
∫
d3xˆd2τˆd2ωˆ sdet(
∂z
∂zˆ
)(ωˆ + ψ)2Reφˆξ,
SD2 = − i
4
∫
d3xˆd2τˆ d2ωˆ sdet(
∂z
∂zˆ
)(ωˆ + ψ)2Wˆξ.
Despite of its complexity Though these actions
look rather complicated they can be represented
in a compact explicit form due to a very special
structure of the quasilinear superfield (48) and
(59)
SSM = − ξ
2
∫
d3xˆd2τˆ
ψ2
1 + 12DαψβDαψβ
, (63)
SD2 = − ξ
2
∫
d3xˆd2τˆ
ψ2
1− 12DαψβDαψβ
.
Note that in these actions the superfields ψα are
constrained by the conditions (49) and (59), re-
spectively.
5. Conclusion
In the present talk we have described the con-
nection between the linear and nonlinear real-
izations of models with partially broken global
N = 2, D = 3 supersymmetry. With the exam-
ple of the 4D supermembrane and the D2-brane
we have shown that these realizations are canon-
ically equivalent to each other off the mass shell
due to the existence of the map transformations
relating the corresponding Goldstone superfields.
It is quite evident, however, that this approach is
not restricted to these canonical models only. It
can be successfully applied to any PBGS models
which allow for a superspace formulation. But the
most essential feature of this approach is that it
opens a new possibilities of investigation of mod-
els with partially broken local supersymmetries.
We hope to consider these problems in detail
in the framework of the nonlinear realization of
PBLS gauge theory in forthcoming publications.
We are indebted to E. Ivanov, S. Krivonos and
D. Sorokin for asking the questions which led to
this work.
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